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(54) flAHEflb )KI4AKOKPMCTAnjlMMECKOrO AHCTUlEfl H CnOCOB ynPABJlEHWfl EK) 



(57) PecfeepaT: 

HaoSpereHMe othocmtch k t©xhmk8 

OT06paJK9HMfl MH()X>pMaHMM Ha 

MHoroanaMeHTHbix flHcnneax. Ero 
ncnonb30BaHne ripn M3TOTOBneHMM naHeneR 
)KMAKOKpwcTajinMHecKvoc A^cnxieeB nosBonner 
ynpocTMTb 3tm naHsnM w oGecneMMTb 
noBbioieHHe nx CbicTpoAefteTBHR. riawenb 
JKMAKOKpyicTanjiMMBCKoro AMcnnen cpAepxnT 
)wwoKpwcTanriviM8CXM« 3KpaH 21 co 

MH0X8CTBOM 3J16MeHTOB 111 - 144 

M3o6paxeHMfl, MynbTurineKcop 13. qflBMroBbiR 
perwcrp 25, AeuincJ>paTop 17, OAMOBn6paTop 18, 

3H8M6HT 19 M, CH8TMMK H 3JldM6Hrbl 231 - 234 M 

241 - 244 ynpaB/ieHMP nponycicaHMeM. 

T8XHMM8CKM& p83yflbTaT AOCTHraBTCfl 

6jiaro/japa bb8A8hm)o npeo6pa30BaTarm 14 

KOAB, HTO nOSBOnBOT OpraHH30B8Tb 

oooTBeTCTByioiMee ynpaaneHue coctobhhamm 
nponycicaHMfl (t. e. caambiMH m tsmhumh 

COCTOflHMBMM) 3J18M8HTO& 111 - 144 3XpaHa 21. 
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(54) PANEL OF LIQUID-CRYSTAL DISPLAY AND METHOD OF CONTROL OVER IT 

(57) Abstract: 

FIELD: representation of information on 
multielement displays. SUBSTANCE: panel of 
liquid-crystal display has liquid-crystal 
screen 21 with assemblage of picture 
elements 111-144, multiplexer 13, shift 
register 25, decoder 17, univibrator 18, AND 
gate 19, counted and elements 231-234 and 
241-244 controlling transmission. Increased 
speed of response is achieved due to 
insertion of code converter 14 which enables 
proper control over transmission states 
(i.e. light and dark states) of elements 
111-144 of screen 21 to be organized. 
EFFECT: simplified design and increased 
speed of response of proposed panel. 6 d, 
20 dwg, 2 tbl 
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M3o6pereHMe othocmtca k oGnacm 
ynpaaneHMfl b xnAK0KpncTan^MM8CKHx naHexwx 
AMcaneee, npeAHa3HaM8HHbix pj\* OToCpaxeHna 

riOJiyTOHOBOfl KHCfcopMaLJHM, B TOM HHCJ16 H 
TeJieBM3MOHHOft (TB), nyTeM M3M8H8HMH 
AnMTBTIbHOCTH CBeMeHMfl 3J16M6HTOB 

M3o6pa>KeHHfl Ha aa^aHHOM OTpeaxe BpeMenn. 

TepMocmvmecxvie >kmaku8 xpHCTannu (>KK) 
MoryT 6brrb paaAejiBHbi Ha Tpu rpynnu b 
3a8nciiMocTH ot ynopHAOHBHMfl Monexyn, a 

MM8HH0 Ha HBMaTMHeCKHB (H>KK), 

XQneCTBpMMBCKMB (X>KK) H CMBKT MMBCKVI B 

(CM>KK). CMeKTMHeCKMB >KK (CM>KK) 
OT/i^Maiorcfl cnoMCToK cTpyjaypofl c 
MoneKynaMU napanjie/ibHbiMM unw hbmhopo 
noBepHyTbiMM k HopManaM cfioea. Oahhm M3 
TunoB CM)KK aanaeTcfl XMpa/tbHbifl CMexTvtx. 

OTJlMMHTeJlbHOM OCOOSHHOCTbK) XMparibHbix 

CM>KK (C>KK), T.e. >KK, b KOTopux MOJiexyjibi He 

HABHTMMHbl HX 3epKa/lbHOMy OTpaXBHMIO, 

«BJiflBTCfl HannHne y hmx cerHeToanexTpHMecxMX 

CBOBCTB. 

B OKK (4>w\1) xwpajibHbie Moxiexyribi, 
o6pa3y»oi4M© napa/inenbHbie enow. Hax/iOHeHbi 
noA ymoM no othowbhwo k HopMann 

CMeKTHMBCKHX CT108B 1 . (IpM nepexOA© OT CJIOfl K 

cnoto HanpaBJiBHMe HaxnoHa MO/iexyn >KK 

(AMpeKTOp 2 W1H 2') MOHOTOHHO M3M8HH8TCR, 

o5pa3yn cnnparib. OTcyTCTBHe cmmmbtphm b 
MO/iexy/ie OKK Bbi3biBaeT cnoHTaHHyw (t. e. 

B03HMKLUyK> 063 BOSAetfCTBHfl BHGLUHBrO 

anexTpuHBCKoro no/is) nonj?pw3anwo 3 unw 3', 
nepneHAMKynapHyio k AHpoxTOpy m 
ycpeAHfleMyio ao ny/w Ha nepnoAe enwparm. 

CnnpanbHafl CTpyxTypa C>KK mokst 6biTb 
noAaaneHa npu ncnonb3osaHHM OMBHb 

TO H KMX * 1-2 MKM 3a30pOB M8)KAy nOATlOKKaMH 

>KK ycTpoflcTB, mto npuBOAHT k HaxnoHy 
Monexyn Tonbxo b AByx HanpaaneHMflx 4 nnn 4* 

OTHOCMTe/lbHO HOpMajlM 1 (#W\ 1). npM 3TOM 
B03HHK3K)T AQMBHbl, T.8. OOJiaCTM OKK, B 
KOTOpblX AHpeKTOp MM88T QAHO H TOKO 

HanpaBTiBHHe. CneuHaJibHbJM npvteMOM, 
3axnK>MaiouL;nMc» b OAHOHanpaaneHHoR 

M 6X8 HHM6CK0ft HaTMpKO 5 OpM8HTMpyK)lHHX 
CJ108B, HaHOCHMbOC Ha nOATIOXXM 6, 7, MQJKHO 

cc|x)pMMpoBaTb npaxTMMecKn OAHOAOMeHHyto 
CTpyxTypy OKK. Taxa* CTpyxTypa noAOOHa 
oAHOocHOMy KpucTanny c ynpaanneMbiM 
anBKTpvmecxMM noneM HanpasneHneM 
onTMMecxofl ocu. nocKonbxy HanpaaneHkm 4 n 4' 

3H6preTMM6CKM B QAMHaKOBOR CTBnBHH 

Hanoojiee BbiroAHbi b cwiy chmmbtphh, to 
Monexynu OKK MoryT ocraBaTbca b sthx 

COCTOflHHflX M 683 aneXTpHMeCKOTO B03A8P!CTBHfl 

AocTaTOHHO AOJiroe bf»mh, T.e. B03HnxaeT 
3<W58KT GHCTa6nribHOCTM. Tbkmm o6pa30M 8 

OKK MMeeTca scfx^exT naMRTH. noMeu^afl 
cc^opMHpoaaHHbifl onucaHHbiM Bbiiue cnocoooM 
cnoft OKK MejKAy AByM» cxpeiA8HHbj mm 
no/iflpoMAaMM 8. 9, mojkho nonyMMTb cb8toso« 
3aTBop, nponycKatoLAHA nrin He nponyacawiMUkl 

CBBT B SaBMCMMOCTH OT HaDpfiBJieHMfl 

npuncwceHHono o/ieicrpuMecKoro nonn 10 m/im 10'. 
CxopocTb nep6KniOM8HMfl 3tmx AByx OOCTOHHMR 

OKK, o6ycnOB/18HHafl CBfl3bK> CnOHTdHHoR 

nonnpH3aqwn c n pmioxcen hum sneKTpvmacKMM 
noneM, Ha Tpw nopflA«a Bbiiue, hom y H)KK. 
Ha <jjnr.1 M3o6paxeHa reoMeTpvifl 

nOBepXHOCTHO-CTa6wiM3HpOBaHHO« HM8flKH 

OKK, HaxoAamerocfl b roMoreHHOM coctoahmm c 
nonflpn3aiinefl 3 wim 3*. CMexrvwecKMe cnon 1 1 
nepneHAMKyn«pHbi nnocKOCTPM noAno^eK 6 m 7, 
a ocu Mo/iexyn OKK, HanpaB/idHua KOTopbix 
o6o3HaHa©TCH AHpexTopoM 2 win 2\ 
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napannejibHu stmm ruiocKOCTAM. flupexTop 2 
Hiivt 2' M0JK6T 3aHHMaTb b we^Ke abb 
ycToi^MUBbix oocTOAHUfl, onpeAen«eMbix yr/ioM 4 

HX1M 4', KOTOpblX OTCHHTbJBaeTCJ? OT HOpMaTIH 1 K 
CM8KTMH8CKHM C/lOflM 11. HanpaBJ18Hkie 

HopManw 1 coBnaAaeT c HanpaB/ieHneM HaTMpKM 
5 opueHTHpyioiAMX cnoeB, HaHOCMMbix Ha 

BHyTp8HHMe CTOpOHbl DOAnO)K8K flHBHKVI. 

Ann BK3yann3aL^nn acfxpeicra cKpeu^eHHtde 

noA ymoM 90° onTuwecKne ocu no/iflpM3aTopa 8 
h aHann3aT0pa 9, pacnonojxeHHbix Ha BHeiiiHux 
cTopOHax noAnoKex 6 m 7, noaepHyTw 
OTHOCHTBTTbHO HanpaBJieHHfl HaTupxM 5 noA 
ymoM 4. 

OAHOfl M3 OCHOBHblX XapaKT8pMCTMX RM8flKH 
flB/lfl8TCfl BD8MR nepeKntOMSHHfl x M8>KAy AByMH 

cocTOPHHAMH 3 u 3'. Ha 4>nr.2 npeACTaB/ieHa 

3aBMCMMOCTb l/x KaX (t^HKL^MA aMnfiMTyAw 

HMnyjibca HanproKeHMfl U, noA3BaeMoro Ha 
o6pa3ei4 KMAKoro KpMCTanna Tuna >KKCM-76 
ToniAMHoft OKono 2 mkm. 

Ha rpac|)MKe (4>nr.2) mo^ho BbiAenMTb abo 
xapaxTepHbiB oonacTu: o6nacTb ot 0 ao +5 B, 
tab l/x~U 2 m o6nacTb ot +5 B ao +15 B, tab 
l/t~U. TaxwM 06pa3OM, cymecTByioT ABe 
oojiacTH Hanp9)KeHM^, tab BpeMena peaxi^nn 
OT/iMsajoTCfl Ha nopflAox: npn U= +5 B x * 1 
mc, npM U=+15 B t * 0,1 mc. CneAyeT 
oTMeTMTb, mto t osHasaeT Taxyto AnnTenbHocTb 
nMny/ibca, npM KOTOpod npoucxoAMT 0nKca4n« 

OAHOP0 M3 6MCTa6wibHblX COCTOfiHMfl npM 

noAano Ha OKK HaripwKdHHfl +U. fluHaMMKa 
npoqecca BoaAeAcTBMfl HanpwtceHHfl U npn 

pa3J1MMHO« AHMTeJlbHOCTM MMnyJlbCOB t 

noxasana Ha c^jur. 3. YBennHeHne onTHHecxoro 
nponycxaHvw T weflKM, M3o6pax8HHoA Ha 

4>Hr.1, CBJl3aH0 C yBBDHHeHHeM AnHTdJIbHOCTH 

HMnynbCHocTM t. CymecTByeT BpeMfl 3aAep>KXM 
MeKAy HaHanoM a8i*ctbmr HMnyAbca 
Hanpfl)xeHMfi U h HaHanoM onTMMecxoro OTxnnxa 
OKK. Kdoms Toro, encTaenribHoe cocto«hm8 
AOCTMraeTCJi To/ibxo Ana HexoTOpoR 
AnHTanbKOCTH HMnyribca 1 npn 3aAaHHOM 
HanpflxeHMH U. Ann ecex APyrHx 
npoMexcyTOHHbtx SHaneHMM ot 0,5t ao t OKK 
B03Bpaii4aeTCfl x ktcxoAHOMy cogtohhmk), T.e. x 
HaManbHOMy 3HaH8HMK> nponycxaHMfl. nocKonbxy 
npaxTMHecxoe npuMeHBHue OKK TpeoyeT 
apeMdH nepexnioMeHHn nopaoxa 0,1 mc, to 
maBHbiM Ann 014s hxm era cbo^ctb npn 
MaTpuMHOfl aApecaunH 6yA8T He aocontOTHbi^ 
nopor cpaoaTUBaHMfl U ^ a noporoBaa 

B8JlMHHHa npOH3B8A8HHfl (U x)nop npM XOTOpO« 

nponcxoAUT nepexnioH8Hvi8 b oaho m3 

6MCTa6MAbHbfX OOCTO»HM« B 3aBMCMMOCTH OT 

3Haxa ±U. KoHxpeTHO, HanpnMep Ann >KKCM-76 
npn era tojiihhh8 2 mkm tomkb l x cooTBeTCTsyeT 
100 mxc, a TOMxa 0.5x 50 mkc npw HanpsxeHnn 
U=15 B. CyMMnpyfl cxasaHHoe Bbiiua, otmotmm 
to 4)axTopbi, KOTopue h6o6xoahmo ynuTbiBaTb 
npw pa3pa6oTKe cnocooos sjiexrpoHHOrt 
aAPecauMM n>KKfl Ha OKK: 

1) OKK peampyeT Ha wax npwnotceHHoro 
nan* (HanpwxeHHfl), nepexnwHafl npn stom 
aneMeHTapHyio medxy IDKKfl 113 npo3paHHoro 
GocroflHHfl b Henpo3paHHoe nnn Hao6opor; 

2) Ana MCKniOMeHMfl bjimrhmh nocronHHoro 
Toxa Ha OKK, xoTopufl mqxcbt npuBecm x 
no«aneHHKD 3/iexTpon hthwockhx 3006ktob, 

H8O6XQAHM0 B38HMHO KOMfl6HCHpOBaTb 

pa3HononflpHbie HMnynbCbj, Tax HTo6bi cpeAHHR 

TOK M8D83 OKK 38 BHOpaHHbJ« npOM8)KyTOK 

BpeMGHM 6btn paBGH Hynto; 

3) cyu^ecTByeT oOnacTb noporoaoro 
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MMnynbca (Ux)^, npn KoropoM npoMCXOAMT 
nepeKnKweHMe C>KK b 6ncTa6MJibHoe 

0CX2TORHMe; 

4) BpeMfl nepewiiweHMfl KKCM-76 b 
6wcTa6njibHoe cocTOflmie Ha nMHeflHOM yMacrKe 

3aBHCHM0CTH (l/x)f(U) yM9HbUJaeTCfl flpHMepHO a 

10 pa3 c 1 mc ao 0,1 mc npM yBe/iMMeHnn 
HanpfwceHMfl npuMspHo b 3 paaa c 5 B flo 15 B. 

Ha 0nr. 4 M3o6pa>KeHa ocuwinorpaMMa U 
ynpaarwK)innx HanpjwceHMfl Ha oahoR wePtae 
>KK3 c C>KK Tuna >KKCM-76 ToniUMHOM" 2 mkm 

npH B03fle&CTBHM Ha Hee KpMTMHeCKMM 

nMny/ibcoM c tw0,1 mc h nepMOAOM T=20 mc, a 
Taioxa ocummorpaMMa caeTOBoro oncnwca orofl 
HMeflKM. Ma nepTexa bmaho, hto BpeM* 
nepeioifOHeHMfl M3 TeMHoro cocTOAHMa B T b 
CBomoe B c npn6jW3nTenbHO BABoe oonbiue, 
hbm BpeMs o6paTHoro nepeKnioHeHMfl 
t^c"2t 0 . T , T.e. spGMA nepeKfiKxeniifl 

x ne P «cn*"tT-c- B nay3e Meacqy MMnynbcaMM, 
KorAa U=0, C>KK yAeprcMsaeT npMo6peT6HHoe 
cocTOAHMe: nnco CBemoe npn U=+15 B, jimdo 
TeMHoe npn U=-15 B, T.e. oonaAaeT 

6MCTa6M/lbHOCTblO, npMH6M KOH TpaCT H OCTb 

JweflKM K=B C /B 1 «15, rAe B c apKOCTb fweflKM b 

CBeT/lOM COCTOflHMM, a B T B T8MHOM. 

<tnr. 5 wuiiocTpMpyeT ah Ha mm Ky pacorbi 
oahoB flneflKM >KK3 c C>KK TMna >KKCM-76 

TOHlUHHOft 2 MKM nDM BO3A0MCTBMM Ha H86 
KPMTHM6CKMX MMnyjlbCOB U<p=±15 B M 

cneAyioiUMx HenocpeACTBeHHO sa hhmh 

HMny/lbCOB Uno^iS B. 

Ms ocuwmorpaMM cneAyeT, mto anePlKa >KK3 
MMeeT ABa cTa6nnbHbix coctoahmh, 
nepexjifoqaeMbix KpKTMHecxMMM 
MMnynbcaMH ^=±15 B, x0,1 mc Ecjim nocne 
B03AoRcTBkifl MMnynbca U ^= -15 B, 
nepesoAflinero c>KK a tsmhoo cTa6nnbHoe 
oocTOflHMe, HaHHHaioT BOSAeftcTBOBaTb noA 
KpHTMMecKMe HMny/ibCbi 1)^^=15 B ( to 

Ha6/lK)AaK)TCfl KOJieGaHMfl HpKOCTM 5N8flKM >KK3 

DB oKojio TeMHoro cocTOflHMfl; npn 

3T0M AB«0.2(B C -B T ), T.e. CpeAHflfl 
KOHTpaCTHOCTb flHe&KM yMeHbwaeTC* AO K»10. 
TOMHO T8K KG nOAKpMTMMeCKMe MMnyflbCbl eyflyT 

BfiMflTb Ha KOHTpacTHOCTb jNeBicM >KK3 nocne 
B03Ae«CTBM5i KpHTHHecKOfo MMnynbca U^+15 
B. naAQHue KOHTpacTHOCTM jmeflw >KK3 tbm 
MeHbiue. neM MeHbiue aMnnmyAa 

nOAKpMTMHeCKHX MMnyjlbCOB npii 3aAaHHoH 

AnMTe/ibHocTM MMnyjlbCOB x Tax npn UnaniW.S 
BDB^O.ICBc-Bt). 

TaKMM 06pa3OM, M3 paocMOTpeHHoro 
cneflyaT, mto C>KK BnonHe npnroA9H aha 
MaTpMHHoA aApecai^MM b >KK3 c 

TdnOBM3MOHHblM HMCflOM CTDOK npM BbinOJlHeHMM 

nBpeMMcneHHhix Bbiwe ycnoBuR. 

M3aecTHbi IDKKfl aha oTo6pa*eHMfl TB 

MHC^OpMaiJMM, B KOTOpblX MCTlO/lbSyeTCfl 
aKTMBHafl MaTpMUa TOHKOnjieHOHHblX 

TpaH3McropoB, pacnonojKaHHbix 
HenocpeACTBeHHO MejKfly ctpohhwmm m 

CTOJl6lJOBblMM 3J16KTPQAaMH M306pa>KeHMfl. B 

Tanoa MaTpmje MMnyxibc BWHOMeHMfl 
TOHKonnenoMHoro TpaH3ncTopa noAaercfl Ha era 

3aTBOp, AOfl TOrO MTOCbl OTKpbfTb KBHan MCTOK 

ctox O ah ospe Me h ho Ha mctok noflaeTCfl 
MMnynbc, AnMTejibHocTb KOToporo 
nponopuMOHajibHa SHaneHMio TB CMrHana b 

A8HH0« TOMK8 B pe3y/lbTaTe Ha KOHABHCaTOpe, 

o6KnaAKaMM kotodoto cnyjxaT anerrpoAbJ c 

aaxnJOHBHHbJM M6)KAy HMMM H8MaTMH©CKMM >KK 
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(H>KK), BbiAB^neTCfl ynpaanflioinnCi noTeHUMan. 
BenidHMHa 3Toro noTeHUMana nponopuwoHa/ibHa 
AnMTe/ibHOCTM MMny/ibca na mctoko m, 

COOTBeTCTBeHHO, flpKOCTM CBOHeHMfl 3JieM8HTa 

n>KKA b Aannofl TOMKe, neM m nepeAaMDTcp 
rpaAaijMH ceporo B TB M3o6pa>ceHMM. 

OAHaKO CTOMMOCTb TaKOR n>KK^ BblCOKa 

M3-3a obribiijoro MMcna cno>KHbix 
TexHononiHecicMX i^mktiob npM M3roTOBJieHMM 

MBTpML^bl TOHKOfineHOHHblX TpaH3MCT0D0B (TdT). 

KpoMe Toro, cjiokho« TexHO/iorMHecxofl 
npoC/ieMOi^ flanj?8Tc« M3roToaneHne MaTpnq 
TnT Ann IDKKfl c AMaroHanbK) 3KpaHa Conee 9 

CM. 

H3B8CTHW Taioxe IDKKfl c naccMBHoPi 
MaTpwi^en ynpaBnmoinnx anexTpoAos, b KOTopoCi 

B 3a30p MB)KAy CTpOHHbIMM M CTOJlCHOBbiMM 

3/iexTpoAaMM 3aicniOHeH HeMaTMMecKM« jkmakmPI 
KpMCTaji^. Taicaw n>KKfl oth ocMTen bHO npocra b 

M3rOT0BJieHMM M HeAODOra B npOH3BOACTB9. 

OAHaxo KanecTBo n>KKfl c naccMBHO* MaTpni^ePt 
cymecTBeHHo 3aBMCMT ot nucna crpoMHbix 

3/ieKTpOAOB. npM yB6JlHH8HMH HMCJia CTDOMHblX 

snexTpoAOB yMeHbiuaeTcq (npM ssashhom 

BpOMOHM Xaflpa) BD6MR B03AeHCTBMfl 

ynpaan«K>iAero MMnynbca Ha 3neMeHT n>KKfl, 
mto npMBOAMT k TaKMM nepeKpecTHbiM 
McxaxeHMflM, KOTOpue ho noaBonnwT nonynaTb 

M306paJK6HMe C BblCOKOfl KOHTpaCTHOCTb KD. 

KpoMe Toro, npM yaexiMHeHMM HMcna ctpomhux 
snexrpoAOB cTaHOBMTcn TpyAHo ynpaannTb 
HMcnoM nepeAaBaeMbtx rpaAauwW ceporo b TB 
M3o6paKeHMM M3-3a Tpe6yeMO« xpyToPI 

BOnbT-flpKOCTHOtf xapaKTepMCTHKM H)KK. 

Hanoonee 6jim3kmm no cyTM k npeAnaraeMofl 
IDKKfl HBJweTCfl ycTpoflcTBo no naTeHry 
BeriMKOOpMTaHMM N 2164776 ot 26.03.1986. 
naHe/ib cornacHO 3TOMy naTeHTy coAep)KMT: 

)KMAKOKpMCTaJinMHeCXMR 3KpaH, LUMHy ABHHblX, 

ujMHy ynpaaneHMfl, sanoMMHarou^ee ycTpoflcTBo, 
cocToniMee ms 3-x 6noxoB, MynbTMnneKcop, 

AeKOAep, MOHOCTa6MJlbHbl« My/lbTMBM6paTOp, 

norMMecKyio cxeMy H, reHepaTop TaxTOBbix 
MMnynbcoB, chbtmhk, cxomu ynpaaneHMfl 
CTporaMM m cxeMbi ynpaaneHMfl cTon6i^aMM 
>KK3. naHe/ib cornacHO 3TOMy naTeHry 
coAepxMT MHAMKaTopHbie aneMeHTbi, 
pacnono)xeHHbie a Mecrax nepeceMeHMfl 

CTpOMHbiX M CTOTl6L^OBblX dneKTOQAOB. Ka>KAWfl 

aneMOHT CQAepxnT cemeT03neKTpMMecKM« 
)XMAKMft KpMCTan/i (C)KK), o6naAaKxnnfl AByMfl 

yCTO^SMBblMM COCTOJ?HM«MM B nepBOP) M BTOpofl 
OpMeHTatJMM. 3TM COCTOflHMfl COOTBOTCTByiOT 

AByM 3HaneHn*M rpkoctm rDKKfl (TeMHoe m 
CBemoe cocTOAHMe). B ycTpoflcTBe MMeeTcn 
6noK Ann ycxaHOBKM C)KK b coctoahh8 nepBofl h 
btodoW opMeHTai^MM, a Taioxe 6noK, 
ynpaanjiKMHM« Annr en bHOCTbio bpomohh 
npeobiBaHMR MHAHKaTopHba aneMenTOB b otmx 
cocto«hmrx. B 3anoMMHfiuou;eM ycrpoPICTBe (3Y) 
ororo 6noKa sanMCbiBaeTCR e abomhhom koab 
3HaH8Hne npKocTM KawAoro MHAMKaropHoro 
3/ieMeHTa, npMHBM MMcno ojiokob 3Y pa BHO 
HMcny pa3pflAOB sanMCWBaeMoro abommhoto 
KOAa. B nepBOM Gnoxe 3Y sanMCbiaaioTcn 
ABHHbie nepBoro (MnaAUJero) pa3p«Aa Boax 

MHAMKaTOpHbK 3HeM8HTOB rDKKfl, BO BTOpOM 

BToporo pa3pflAa, b TperbOM - rperbero. 
flaHHbie ms 3-x OnoKOB 3y nocneAOBarenbHo 
noAaioTCfl B TeMeHMe 3-x noneB nepes 
MynbTMnneKcop b cABMroBwR 

nocneADBaTenbHwfl pemcrp. flnMTenbHocTM 
nonefl, cocraanfltoLMMx oamh kbap M3o6paxcaHHR, 
OTHOCflTCfl Max 1:2:4. TaKMM oopaaoM, eAMHMt;e 
nepBoro paapgAa nepaoro OnoKa 3Y 
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C00TB6TCTBy©T ATlMTGnbHOCTb CBGHGHMfl 

MHAMKaTopHbix 3JieM6HT0B fDKKfl 1t, BToporo 2t, 
Tpetbero 4t, r^e t - AnmexibHocTb nepBoro 
nona. Hy/ib b pa3p*AG iiio6oro 6/iOKa 3Y 

COOTBGTCTByGT TBMHOMy COCTOflHMK) C>KK, T.6. 
CB6H6HMG HH/JUKaTOpHOrO 3nBMGHT3 

OTcyTcTByeT. Hpn TpexpaspRAHOM 3Y ms mmcgji 
0, 1, 2, 4 peajiM3yioTcfl 8 3Ha48Hnfl bpkoctm 
cbgmghmb 0, 1, 2, 3, 4, 5, 6, 7 (CMMTaeM 

t=1) MHAMIOTOpHbOC 3J1GMGHTOB. TaKHM 06pa30M, 

H3o6paxeHne c rpaAaijMGfl nonyTOHOB 
nonynajoT, ynpaBnan AnnTe/ibHocTbio bpgmghm 
npe6bJBaHM« n ham KaTop Hbix sjigmghtob bo 

BKJIKNGHHOM M BblKniOHGHHOM COCTOflHMBX, 

nyreM noAann nH0opMaunoHHbix cumanoB Ha 
crpoMHwe m cron6L;oBbi9 aneiapoflbi. 

HeAOCTaTKOM Tararo ycrpoflcTBa bbjibgtcb 
Ha/iMHue b 6/iokg An« ynpaaneHMn 
AnnTe/ibHocTM 3anoMMHaiomero ycipoPlcTBa c 
DonbiUMM o6-b6MOM TpooyGMoa naMATH. Tax ana 
2 n rpaApt^noHHoro M3o6pawGHHfl Ha OKpaHe c N 
cTpoxaMM m M 0Tcxn6i^aMn TpooyGTca o6t>gm 
naMjiTu N M n hhggk. KpoMe Toro, paa/MHHafl 
AnnTonbHOCTb no/iew, cocTaBxtfliomwx oamh kgap 
M3o6paxeHMfl, cyujGCTBGHHO ycnoKHneT 

B03MOXCHOCTb paOOTbl naH©Jllrf B Te/lGBM3MOHHOM 

poxoiMe. 

Me/ibio npeAnaraeMoro msoopqtghh* 
BanflGTca ynpomoHMG IDKKfl. 3ra upnb 
AOCTuraeTCfl tgm, mto b IDKKfl bbgagh 
npeoSpaaoBaTanb koab. bxoabi kotodoto 
RB/iPK)TCfl napan/ienbHbtMn BxoflaMn ash ho PI 
naHerw, a buxoaw coeAUHGHbi c 
nHcJxDpMai^noHHbiMn bxoagmm MyjibTMn/iGKCopa, 
ynpaaiiRfou^Me bxoau sjiqmbhtob ynpaan©HM« 
nponycKaHHeM nepBofi w btodom* rpynnw 
o6b8AMHeHbi b ujuHy ynpaanoHMfl coctobhmgm 
opMBHTaumi jKMAKoro Kpncranna naH8/m. 

Ha 4>wr.1 M3o6paxeHa reoMeTpun 
noBepxHcx:THo-cTa6M/in3MpoBaHHoR bmgHkm 
C>KK; Ha <t>w\2 rpacpMK 3aBMCHMOCTM 
6bicTpoAeRcrBMB bmgHkw C)KK ot npwnoxceHHoro 
HanpfwceHM«; Ha cjwr. 3 M3o6paxoHa AHHaMHica 

M3M6HGHH5? np03DaHHOCTM RMQflKM C)KK OpM 

pa3nnHHo« AnmenbHocTM npwcnaAbiBaeMoro 
Hanpfl^eHHB; na (Jw.4 ocuwinorpaMMa 
MMny/ibca ynpaanaiomGro Hanp»KGHMa m 
MMnyxibca cBGTOBoro oTwiMica bhg&km C>KK; Ha 
cjwr. 5 KpMBbie, HJinwcTpupyiomHe coBMecTHoe 
bosagRctbmg Ha wGflKy C>KK kpmtmmgckmx 
HMnyribCOB HanpjwceHMfl; Ha <pw.6 
npeACTaanaHa 6noK-cxBMa ycTpoflcTBa 
ynpaaneHMfl naHG/ibio IDKKfl, oHa ooctomt M3: 

21 >KMAK0KpMCTanJlMM8CKMfl 3<paH 0KK3), B 

kotodom 111, 112, 122 144 o6o3HanaiCT 
MHAWca-ropHbie aneMBKibi; 14 npeo6pa308aTenb, 
HanpuMep, 3-pa3pflAHoro abommhoto koa3 b, 
HanpuMep, 4-pa3pflAHbiB; 15 3-pa3paoHafl ujhhb 

AaHHblX O flpKOCTM MHAHIOTOpHblX 3TIGM8HTOB 

sxpaHa 21 c MacTOTOfl ABHHbix; 13 
MynbTMnneKcop, npeAHa3HaM8HHbin Ann Bbt6opa 

QAHOro H3 4-X BbOCQAPB np606pa30BaT6Jin KQAB 

14; 16 cwman nepexnioMeHHR nonePI, 
cocTaajifliomMX oahh ioap M3o6paxeHvifl; 17 
Aewi4<$paTop; 18 OAHOBM6paTop; 28 - 
cTpo6npyK3i4M« cMma^i; 19 /lorMHecxnM a^eMeHT 
M; 30 TaKTOBbifc cviman cxaHMpoBaHvin crpox; 29 
TaiaoBbifl cm man ot reHepaTopa TaicroBbix 
MMny/ibcoB 12; 20 cmbthvik; 25 
nocnaAOBaTejibHuR cABMrosbifl penyiCTp; cxeMbi 
ynpaaneHMn cron6L|aMM 241 244; cxeMbt 
ynpaaneHMfl ctpokbmvi 231 234; cuman 
ynpaaneHMfl CTom6i4aMM 41 44; cm man 
ynpaB/ieHMfl CTpoicaMU 3134; 22 tunHa 
ynpaaneHHfl; 26 pemcrrp CABMra; 27 6y0epHbiR 
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perncrp. 

PaooTa 6noK-cxeMbJ rDKKfl (cf)Mr.6) 
wvnocTpnpyeTc« c})Mr.7-9. Pa6oTa 6noK-cxeMH 
noflCHRGTCB Ann XK3 c mhchom 3/i6M6htob 4x4. 

Ha c|)Mr.7 npeAcraaneHbi 3-pa3pnAHbi« 
ABOMHHbi« koa rpaflai^Mfl hpkoc™ Ha ujuho 
A9HHWX m npeo6pa30BaHHbifl b 
npeo6pa30BaTe/ie koab 35 4-pa3p«AHbifl koa, 
noAaBaeMbi^ Ha My/ibTunneKcop u 

COOTBeTCTByK)LL\MW OTHOCMTeTlbHO« PpKOCTM 

>KK3. 

Ha cj)nr.8 noKa3aHbi b KanacTBe npMMepa 

3HaM6HHfl ypOBHe^ OTHOCMTeJlbHO« «pKOCTH 
MHAMKaTOpHblX dflOMBHTOB 111 144 Pf\* nflTM 

rpaAa4Mfl bpkocth 0, 1, 2, 3, 4; Ha <Jwr.9 
noKa3aHbi coctobhm;? cflBMroBoro perwcTpa: a, 
6, b, r cocTOBHMB pemcTpa, 3anoriHfleMoro ' 

AaHHUMM ATIB 3J16M6HT0B CTDOK >KK3 
C0OTBGTCTB6HH0 B 1 , 2, 3 M 4 nOnflX, 

cocraajiflioinMX kbap M3o6pa)xeHMB. 

Sniopu ynpaanfljoinnx Hanp^GHHft 

3J1GM6HTOB 6/lOK-CXGMbl 0Mr.6 H306p3JKGHbl Ha 
<t>nr. 10 M 11. 

Ha c|>nr.12 noxasaHbi anGiapvtMecKHG 
cuma/ibj, noAasaGWbie Ha ctdokh m cTon6i;bj 
>KK3. CHadXGHHoro C>KK; Ha cpnr.13 

M306pa)KeHbl MOAM0MUMpoaaHHbl9 

anGKTpMMGCKM© cMmanbi, noflaBaeMbie Ha 
ctdokh m CTonemj )KK3, CHa6)KGHHoro C)KK; Ha 
c})Mr.14 - 3J18KTPMM8CKVI8 cumafiu, noAasaaMbiG 
Ha cTpoM h CTon6ubi >KK3, CHa6)K6H ho ro H>KK; 
na 0Mr.15 npkiBGAGHa 6noK-cxGMa BMC KI1030, 
p8anM3yiomaB c^hki^mm cABuroBoro perucTpa, 
CMGTMMKa \a cxgm ynpaB/ieHMB IDKKfl; na c|)Mr.16 
m 17 M3o6pa)KGHbi sntopbi MMnyribcoB sxoAHbix 
CHmanos, noaaBaeMbix no lumho ynpaB/ieHvin Ha 
BbixpAbi BUC KH030; hg 4>nr. 18 npGAcraB/ieHa 

KOHCTpyKMMfl >KK3; Ha 0Mr.19 KOHCTpyKMMB 

MQAy/tB IDKKfl; na (fcnr.20 cxaMa MaTpwi^bi >KK3 
Ann MyjibTMnneKCHofi >KK nnHePiKu Ha 4 crpoKM. 

PaobTa IDKKfl Ha o>nr.6 nponcxoAHT 
cnGAyKX^MM o6pa30M. B momght bdqmghh 
t 0 (*^r. 10) MMnynbc nepeKfiiOMGHMfl nonGd 16 
1-ro KaApa ycTaHaannBaGT MyjibTMnnaKCop 13 
Tax, hto6w M3 npeo6pa30BaTG/iB koa3 14 
Bbi6Hpanc« cTapwMfl (MBTBGpTbifl) pa3p«A- 

OAHOBpGMGHHO 3TMM MMnynbCOM 3anyCKaGTCB 

0flH0BM6paTop 18 Anfl reHGpaLiMH 
crpo6npyioiAGro CMmana b bhag MMnynbca 28, 
noAaBaGMoro Ha cxoMy coanaAGHMB 19. CxGMa 
19 BdnoxiHflGT norwMGCKyio onepai^mo M. Ha 

BTOPOH BXOA BGHTMnH 19 nOAGK>TCB MMnyjlbCbl 

raxTOBoro cwmana 29, b DG3ynbTaTG MGro, 

HanpHMGp, MGTblDG TaKTOBblX MMny/ibca 10 
BblABKJTCB C 3J1GM6HTa 19 Ha CHGTHMK 20 KBK 

cwmanbi cxaHMpoBaHMw 4-x crpoK )KK3 21. 
Chgtmmk 20 BKnioMaoT cnmanoM 31 cxGMy 
ynpaBfieHM* 1-ofl cTpoxofl 231 npM noAaMG Ha 
HGro nepaoro MMnynbca t8ktobopo cm man a 

CTpOK 30. ripidHGM BKHIOHGHMG npOMCXOAMT no 

npuxoAQ 3aAH6ro cfcpoHTa MMnynbca 30, t.g. c 

3aAGp)KKO« Ha AnHTGJlbHOCTb 3anOJlHGHMB 

nepBOfl ctdokh AJQHHbiMU CABMroaoro pamcTpa 
25. 3th ABHHbio nocTynaiOT b CABMroBbiPi 
pemcTp 25 M3 CTapLuaro 4-ro pa3p^A8 
npGo6pa308aTGnB koab 14 c HacTOTort A£hhux 

Ha LUMHQ ABHHblX 15. COCTOflHMG CABMfOBOrO 

pemcrpa 25 Ans s/igmghtob nepBo^ ctdoxm 
111, 112, 113, 114 noxasaHbi Ha c{>Mr.9. a. 3tm 

AGHHbtG COOTBGTCTByWT 3HaHGHMflM flpKOCTM 
3TIGMGHTOB )KK3 21 , M306paX8HHbIM H8 0Mr.8 M 

TaoTiMi^o 0Mr.7. ITocnG sanonHGHMB CABMroBoro 
perMCTpa 25 ABHHbiMH o 3/iGMGHTax nepsofl 
CTpoKM 3BAHMM 0dohtom MMny/ibca 30 nepBofl 
ctdokm npoMCXQAMT nepo3anncb stoR 
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HHc$)opMaL^nn H3 CABMroBoro perncrpa 25 
napa/inanbHO oahobp8M8hho Ha ece cxeMbi 
ynpaaneHiin CTon6i\aMM 241 244. CMmanaMM 
41, 42, 43, 44 BKniOMaiOTCfl b stot momoht 
cxeMbi ynpaaneHMH 241, 242, 243, 244. B 
peayjibTaie sneMBHTu M3o6*paxeHMH 111, 112, 
113, 114 ycTaHaannBaiOTCfl b CBemoe 
cocTOPHMe, yAepaoiBaiomeecfl b cn/iy cboActb 
nawiflTM >KK b TeseHMe AnmenbHOCTM 1-ro norm. 
Ha 3T0M qMKTi 3anncn 1-ofl ctdokm 1-ro nana 
aaKaHHMBaeTCfl. 

nocne cCpoca MHCf)opMai^nn H3 cABuroBoro 
pemcTpa 25 b Hero cpaay we a TBMeHne 
AnwTGjibHOCTn MMnynbca 30 2 -oft ctdokm 

SaHOCKTCfl WH0OpMa4Mfl O 3H3M6HHM 4-rO 
pa3pflfla A^HHbiX flpKOCTM MHAMKaTOpHblX 

aneMeHTOB 2-ofl ctdokm M3o6pa>KeHM$i 121, 122, 
123, 124. flanee CMma/ioM MMnynbca 30 2-ofl 

CTpOKH BKfl IOM atOTCfl , K3K 3TO 6blPO flflfl 

MMnynbca 30 1-ofl ctdokm, cxeMbi ynpaaneHHa 

232 M 244. ripM 3T0M 3/ieMeHT H306p&3K6HMP 124 

ycTaHaannBaeTCfl b CBemoe cocTOAHne, a 121, 
122, 123 B TGMHoe. 

3th onepaijHM nocneAOBaTe/ibHO 
noBTopflKDTCfi Ann 3-eB m 4-oR ctdok, m 
oneMBHTbi anpana stmx ctdok ycTaHaa/iMBaioTCfl 
b TeMHoe cocTOHHue b cooTBeTCTBMH c <£ur.9,a 
m cf>nr.8. Ha 3tom i^MKn 3anncn 1-ro no/ia 

38. K8 HH H B88TCR . 

t4HKn 3anncn 2-ro nonfl HaMMHaeTCfl 
nepeicniOMeHMeM MynbTMnneKcopa 13 c 4-ro 
paspflAa na 3-nR. 3to nepeKniweHMe 
nponcxoAUT HMnyjibooM 16 2-ro no/in. B stom 
i^MKne Bee sneMeHTU M3o6paxeHM* >KK3. 
MMeKJLLjHe ypoBBHb RpicocTM 4-ofl rpaAatjHH, t. e. 
kqa 100, BHOBb nonyMaiOT cumanbi ynpaaneHMji, 
noATBep«AaK>inne mx CBemoe cocTOHHue. TaK 
)Ke ycTaHaanMBaioTCfl a cbotjioo coctorhmb Bee 

3JieM6HTbl M306paX6HHB >KK3, HM6K>U^6 

ypOBBHb flpKOCTM 3-efl rpaAaLjMM, T.e. koa 01 1 . 
Bee ocTanbHbie MHAMKaTopHbie sneMBHTbi >KK3 

OCTatOTCfl B T6MH0M COCTORHMM B COOTBBTCTBHM 

c 4>nr. 9,6 m 4)Mr.8. 

flanee npoMCXOAMT umkd 3anncn 3-ro nonfl, b 

KOTOpOM B CBeTHOe COCT0SHM8 

ycTaHaanMBafOTCfi sneMeHTbi M3o6"pa)KBHMa 
>KK3, MMeioiMMe ypOBeHb hpkocth 4-oR, 3-efl m 
2-oa" rpaAauMu, T.e. kqah 100, 011 m 010 B 

COOTBBTCTBHM C (|>Mr.9,B M <J)Mr.8. 

B HeTBepTOM, nocneAHGM, i4Micne 3anwcn 4-ro 
no/in b CBeTnoo cocTOfiHkie ycTaHaBiiHBa>0Tcn 
srteMeHTbi n3o6paxeHMfl >KK3 c 4-um, 3-hm, 

2-b)M M 1-bdM ypOBHBM flpKOCTM, T.e. C KOA8MM 

100, 011. 010 m 001 a cooTBeTCTBMH c ($>Hr.9,r 
m <}>Mr.8. 

TaKMM oopasoM k KOHny 4-ro nonn, T.e. k 
KOHL|y 1-ro KaApa 3anncn H3o6pa)K8HMfl Ha >KK3, 
3/ieMeHTbt M3o6paxeHMfl 4-ofl rpaAaitMH apkocth 
BbJCBQMHBajoTCR b TeHeHMe 4-x no/ie^, 3-eR 3-x 
npnefl, 2-ort 2-x nonefl m 1-oA 1-ro nonn. 
3/ieMeHTbi M3o6pa)KeHMfl HyneBoft ApKocTH c 

KQAOM 000, He BUCBeHMBaJOTCfl B0BC6, T.e. 
OCTatOTCfl TeMHbIMM B T8H8HMQ BC8rO KaApa. 

riOCKOJlbKy 3D8HH8 H8i10B8Ka CT10C06hO 
Cy M MH DOBaTb BO BD8M8HH B03A8RCTBM8 

nonaAaiou^ero b r/iaa cseTa, to cy&bexTviBHoe 

OU^meHMB JlpKOCTH HHAMKHTOpHbiX 3J18M8HT0B 

1-ro KaApa >KK3 6yA8T cooTaeTCTBOBaTb 0nr.8. 
SneweHTbi M3o6paxeHMfl c 4-oa rpaAaqMBft 

OyAyT CaMNMH flpKMMli, C 0-O« CaMbiMH 

TeMHbiMM, a c 3-efl, 2-o« h 1-oR 6yAyT MMeTb 

npOM8)KyTOHHbl8 ypOBHM CepOCTM. 

3ra cnoco6HOCTb rnaaa, oahsko, 
orpaHHMeHa. 3a KOpOTKoe 

speMA t cyMMHpoBaHMa nponexoAMT 
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npaKTvmecKH nonHccrbK) m, sew AnnHHee t tom 
xyxe cyMMMpyercfl cseT. YcTaHOBneHO, hto 
cyi4ecTByeT nnHe«Hafi 3aBncnMOCTb Me)KAy 
6necK0M E h AnHTenbHocTbio npoonecica 

TOH8MHOTO HCTOMHMK3 CBBT3 

Et = E«(r+e). 

TAB E 6/18CK MCTOMHHKa; 

i AnMTenbHocTb 6necica; 
q BpeMfi MHepuMM rna3a; 
E« 6necK HcroHHMxa npn t » 6. 

npM T « 8 KT - kJ}. 
riDM T » 9 E = E . 

3KcnepMM8HTanbH0 ycraHOBneHa 
BenidMHHa e ~ 0,21 c. TaKMM o6pa30M, ecnn 
ncnonb30BaTb b KanecTBe eAMHHHHoro 
BpeMeHHoro npOMe)KyTKa BpeMR 
TeneBHSMOHHoro no/iyicaApa, paBHoe 0,02 c, to 
mo)kho noxrynviTb He MeHee 11 rpaAauMf* 
flpKOCTM Ha >KK3, t.k. 0.02.1 0<e. 

Ha 4>ur. 12 cootb8tctb8hho noxasaHbi 
3/i8KTpkiHecKMe CHmaribi, noAasaeMbie Ha 
CTpom m CTon6ubi >KK3, CHa6>K8H Horo C>KK. Ha 
0nr.12,a noKasaHa 0opMa CKaHwpy torero 
cMmana a^h Bwoopa koaom "1" AaHHOfl ctdokm, 
a na <|»ir.12,6 tyopMa CMmana, noAaBaeworo Ha 
see H6Bw6paHHbie koaom "0" a AaHHbi^ mombht 

BpeMeHM CTDOKM. 3TM CHIHa/lbl nOAafOTCH Ha 

CTpOKM. Ha 0Mr.12,B m 12,r noxaaaHbi CMixany, 
cooTB9TCTByiOLHne KOAy H 1 H m "0", noAaBaeMbie 
Ha CTOJi6qbi >KK3. Ha $i*r.12,e noxa3aHa 
pesy/ibTMpyioiAaR 4x>pMa cMmanoB Ha 
MHAMKaTopHbix sneMeHTax Bu6paHHo« ctdokm, 
npMBOAHiAa* C>KK b ceeTrtoe coctorhm8, a Ha 
$Hr.12,A b TeMHoe. Ha $Mr.12,)K m 12, 3 
noKa3aHa peay/ibTMpytOL^aR cjxjpMa cMmanoB Ha 

MHAMKaTOpHbDC SfteMBHTaX H6Bbi6paHHblX B 
ASHHblM MOMBHT CTDOK. 

ripMM8H6HMe 4-TaKTHOK CXBMbl nOAaHH 
CTpOHHbOC M CTOJl6L;OBblX MMnyJIbCOB AMKTyGTCfl 
He05XOAMMOCTblO B33MMH0 KOMneHCMDOBaTb 

nono>KMTeribHt>ie m OTpML\aTeribHbie MMny/ibCbi 

KBK Ha BWOpaHHO^ CTDOKe, TaK M Ha BCOX 
H8BW6paHHbOC CTpOKax, C L^eribK) nOAA6P*aHMfl 

HyneBoro cpeAHero TOKa nepea MHAMKaTopHbie 
3/ieMeHTbi. flBa TaxTa Hy)KHbi Ann B3anMHofl 
KOMneHcauMM Ha MHAMKaTopHbix 3/ieMeHTax 

paOOHMX KDMTMHeCKMX MMnyflbCOB 3V= U pM =±1 5 

B m ABa Taiaa Ann B3aMMHoK KOMneHcai^MM 

nOAKpMTMMeCKMX HMnyflbCOB nep8KD8CTHOM 

noMexM V=Unn=±5 B. 3tm cMma/ibi 

COOTBeTCTByiOT TDeOOBaHMflM, HBOOXOAMMblM 

Ann coaAaHMfl KanecTBeHHoro M3o6paxeHMfl Ha 
SKpaHe (DKKfl. 
AeHCTBHTe/ibHo: 

1) nspGBOA MHAMKaTopHoro 3JieM6HTa >KK3 

M3 T8MH0r0 COCTORHMfl B CBBTJIOe M HaOOODOT 

npoMSBOAMTCfl nyT8M nocneAoeaTeribHO^ 
noABHM Ha Hero MMnynbcoa c U= -15 B m U=+15 
B jim6o c U=+15 B m U— 15 B. TaKMM o6pa30M, 

COCTOHHM8 MHAMKaTOpHOTO 3fl6MeHTa B T8H8HM8 
ATIMTe/1 bHOCTM rtOHfl OnpeA8JlfleTC« 3H8KOM 

aMruiMTyAbi btodoto bo bdomr Bbjoopa AaHHoA 
ctdokm paooHero KpMTMHecKoro HMny/ibca; 

2) cpeAHMR tok nepea MHAMKaTopHbie 

3n8M8HTbl KBK H8 Bbl6paHHOft, TaK M 

HeBbiCpaHHoA crpoKax paBen Hynto Ann 
CMrHanoB m ceemoro h TBMHoro coctorhmr; 

3) ec/iM npMHATb U pM =U Kp = : ± 1 5 B, 

U^Uno^p^S B, to atw >KKCM-76 

1 1= t2= ty= 64 MKC, T M =286 MKC, M 3TM 

napaMBTpbi no3BortPioT nonyMHTb KOHTpacTHOCTb 

M3O6pS0K8HHfl K*10. 
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CneflyeT oTMeTMTb, mto pa3pa6aTbiBaeMbie b 
HacTOfli^ee BpeMn OKK, HanpMMep >KKCM-1 70, 
no3BOii«©T no/iyMHTb X1 = t 2 = x 3 = t 4 16 mkc, 

T M =64 MKC. 

Ha <|)Mr.13 M3o6pa*eHbi 

MOAMCpHL^HpOBaHHbJe 3fl6KTpMM6CKM6 CMmajlbJ, 

noAaBaeMbte Ha ctpokm m ctoji64w >KK3, 
CHa6K©HHoro OKK. OmMMMTenbHofl 
ocoGeHHocTbio anrcp dtmx cumanoa no 
cpaBHeHwo c aniopaMM CMmanoB cf)nr.12 
cocTour b tom, mto ynpaannK)mne HanpjwceHMB 
ctdok m cronoqoB b Taicre ^ paBHbJ 0 m anrcpu 
us 4-TaKTHbix npeapaTHJincb b 3-TaKTHbie: 
1 1 =t 2 =l3 = t. TaKan cxeMa aneKTpMHecKMX 
cMmanoB Ann ynpaBneHMa >KK3 c OKK bonee 
6biCTpoAe«CTByK)inafl, ho MMeer 
HecKOMneHcupoBaHHbifl MMnynbc 
oTpmjaTenbHofi nonHpHOcm -V Ha Bcex 
Bbi6MpaaMbix 3/ieMeHTax >KK3. flnn 
K0MneHca4MM otmx HMnynbcoB nocna Bbioopa 
nocneAHeR ctdokh AaHHoro nona IDKKfl Ha Bee 

3/18MeHTbl M306paXeHMH XK3 OflHOBpeMGHHO 

noAaeTca npn Bbioope nepBofl ctdokh 
cneflyjomero norm MMnyribc nono)KMTenbHo& 

nOflflpHOCTM +V AnHTQ/lbHOCTblO Tay. 

Ha 4>nr.14 noKasaHbi sneKTpuHecKne 
cwmaribi, nQAaBa8Mbie Ha ctdokm m cTono^bi 
>KK3, CHa6)KdHHoro H>KK, KOTopwfl paooTaeT b 
pexme t bm cT-3cfcx£e icra . Ormme H>KKot OKK 
cocTour npe*Ae Bcero a tom, hto oh nonnpeH, 
T.a. era peaiajMn Ha Hanp«KeHne He 3aBMCMT ot 
3HaKa HMny/ibca HanpnweHM*. Kdomb Toro, y 
H)KK hot 3tfxt»iaa naMATH, ho ecrb 
cymecTBeHHan pa3HHLja so bpgmshh nepexofla b 
CBeT/ioe n TeMHoe cocrroflHKe (win HaoGopoT). B 

CB8TJ108 COCTOflHMe H>KK M0X8T nepeXQAKTb 
6blCTDO 38 CH6T BQ3AeflCTBMfl Ha H8TO 

onpeaejieHHofi BenwMMHbi MMnynbCHoro 
HanpfljKennfl. nepexoA we a TeMHoe coctoahm© 
33BMCHT TonbKO ot peonorviHecKKx caoflCTa >KK 
(BA3K0CTM, MOAynn ynpyroc™) vi era TonmuHbi, 
t.k. 3tot nepexoA coBepwaeTcn npw OTcyTCTBWM 
HanpfwceHMfl. TatcviM o6pa30M, y H)KK npn 

A0CT3T0HH0 OOTlbUJOfl B8/1HMMH8 MMnyjlbCa 

HanpJWceHMfl bo3mo«8h cneAyiouyiR pexwM 
pa6oTbi: 6bicTpbi« t sa BpeMn Ae&CTBM* 
HanpR>KeHM« (b renege AnnTenbHocTM Bbi6opa 
ctdok), nepexoA a cBenioe cocTOflHkie m 
MeAneHHwR (3a BpeM* oAHoro nonn) nepexoA b 

T8MH08 COCTOflHMe. 

Ha 0nr. 14, a noicaaaHa cfcopMa 
CKaHMpyiomero cumana aha Bwoopa kqaom "1" 
AaHHoft ctpokm, a Ha q>mM4,o" 0opMa cvimana, 
noAaaaeMoro Ha Bee H8Bbi6paHHbie kqaom "0" b 

A3HHblM MOMeHT BP8M8HM CTpOKM. 3TM CMma/lbl 

noAamTCfl Ha crpoioi >KK3. Ha fynr. 14,b m 14,r 
noKaaaHbi cwrHanbi, oooTBeTCTByioiAMe koay "1" 
m "0 M , noASBaeMwe Ha cTonCubi KK3. Ha 
4>nr.14, e noKasaHa pe3ynbTMpyioi4an 4x>pMa 
CMmanoB Ha MHAMKaTopHbix 3JieM8HTax 

BU6paHHOfl CTPOKM, fipMBQAflma* OKK B 

CB8Tnoe cocTojiHue, a Ha 0nr.14,A b TeMHoe. 
Ha 4)nr.14,>K n 14,3 noKa3ana pesynbTMpyioinafl 
4x)pMa cwmanoB na MHAWcaTopwbix aneMeHTax 

HeBbl6paHHb«X B AaHHU« MOM8HT CTpOK. 

ripMMeHGHne 2-TaKTHOfl cxdMbi noflaHn 
cTpoMHboc n CTon6i40Bbix HMnynbcOB AWcryeTCfl 

H8O6X0AHMOCTb»O B38HMHO KOMneHCHpOBaTb 

no^oxMTejibHbie m OTpni^aTexibHwe nMnynbCbi 

K8K H3 Bbl6paHHOft CTDOK8, T3K M Ha BC8X 
H8Bbl6paHHbIX CTpOKHX, C l^B/lbK) nOAA&P>KaHHfl 

Hyneaoro cpeAHero roica nepea MHAMKaropHbiB 
3fi8M8HTbi. Aayx TaKTOB AOCTaTOMHO Ann 

B3aHMHO« KOMn6HCaL\MM Ha HHAHKaTOpHblX 
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aneMeHTax k8k paooHMx MMnyxibcoB 
3V=U pm=±15 B h T3K M MMnyxibcoB 
nepeKpecTHofl noMexn V=U m =±5 B. 3tm 
cvimanu cooTBSTCTByKJT TpeooBaHMAM, 

H806XOAMMUM Ann C03AaHHB KaM8CTB8HH0r0 

M3o6paxeHMfl Ha aKpaHe n)KKfl. 
AeftcTBMTenbHo: 

1) nepeBOA HHAMicaTopHoro sneMeHTa >KK3 c 

H>KK npOM3BOAMTC« TOJlbKO M3 TGMHOrO 

cocTonHMf? b CBeT/ioe nyTSM noAaMn Ha Hero 2-x 
pasHononflpHbJX HMny/ibcOB U= ±15 B. TeMHoe 

COCTOBHM8 HHflHKaTOpHbJX 3J18M8HT0B, 

paobTajou^MX b poxviMe TBncT-3<tx^eKTa ( 
0MKCMpy8Tcn He Hanp«)KeHM8M, a cTpyKTypoii 
>KK3. TaKMM 06pa3OM, CBeT/ioe cocTOHHHe 
MHAmoTopHoro aneMeHTa >KK3 b TeneHMe 

An M TB/lbHOCTM nOJIB Onp8AeJlfl8TCfl Ben MM MHO ft 
34x})8KTMBHOro HanpfOKeHMfl, 

B03A8AcTBoaaBLiJ6ro Ha Hero bo bpsmb Bbioopa 

CTpOKM, Ha KOTOpofl HaXOAMTCfl A3HHblPl 

aneweHT. TeMHoe cocTOBHue coxpanneTCB y 
ecex Tex MHAMKaTopHwx aneMeHTOB, Ha Koropwe 
noAaHo Hanp«xeHMe hmko onpeAeneHHoro 
nopora, b ashhom cnynae U n =±5 B; 

2) cpeAHMfl tok Mepea MHAMKaTopHbie 
sneMeHTbi >KK3 K3k Ha Bu6paHHofl, TaK m na 

H8Bbl6paHH0fl CTDOKaX p8B6H Hy/lJO QfV\ 

CMmajioB m cseTnoro m TeMHoro cocroflHHB; 

3) ecnw npMHflTb U^IS B, U m =±5 B, to 
Ann H)KK 1391 t,= ^125 mkc, T m = 250 mkc, m 
3tm napaMeTpw no3BO/ifl»0T nonyMHTb 

KOHTpaCTHOCTb M306pa)KeHMfl K«6. 

K npenMymecTBaM >KK3, CHa6>ceHHoro H>KK, 
cneAyeT othcctm 2-TaKTHyw cxeMy noAann 
CTpoMHbix m CTon640Bbix MMny/ibCOB, 6onee 
npocryjo TexHonorvno HsroToaneHMB >KK3. K 
HeAOCTaTicaM OTcyTCTBMe naMBTM m MeHbtuyjo 

flpKOCTb CBOHeHMB MHAMKaTOpHbTX 3A8M8HT0B 3a 

CH6T penaKcai4MM H>KK k TeMHOMy coctophmio na 
cseTnoro 3a bdbmp OAHoro nonn KaApa. Tan, 
Ann >KK 1391 BpeMn csoooAHoft penaKcai^Mn M3 
c88TJioro cocTOflHMn a TeMHoe cocTaanfleT e,35 

MC. 0AH3K0 3TOT HeAOCTaTOK MO^CeT 6blTb 

M3CTM4H0 ycTpaHeH nyTeM Bbioopa BpeMeHM 
nonn MeHbUJMM, hom bpomb penaKcaLiMH. 
HanpMMep. yaexiMMeHMe apkoctm 6yAeT 
Ha6njpAaTbcn Ann CTaHAapTHoro apeMeHM non« 
TB M3o6pa)KeHMfl, paaHoro 0,02 c. OAHaxo 
BpeMn M8)KAy KaApaMW rDKKfl adtdkho 6biTb 
(Ann nonyMeHMfl KOHTpacTHoro M3o6pajK6HMn) He 

MSHbUJe, M8M Bp8MB CBOeOAHO^ peJiaKCaL^H 

H)KK k TeMHOMy cocTOflHMK). B cfiyMae 
CTaHAapTHoro TB M Ann >KK 1391 3to BpeMn 
cooTBeTCTByeT KaApy TB M3o6paxceHMB ( 

pBBHOMy 0,02 C .2. 

TaKMM o6pa30M, ecnw Mcnojib30BaTb Ann >KK 

1391 B Ka4GCTB8 8AMHMHHOrO BpeMOHHOro 

npoMeixyTKa BpeMB TeneBMSHOHHoro nonyKQApa, 
paaHoe 0,02 c, to moxcho nonyMMTb He MeHee 9 
rpaAai^Mft yipKocTM Ha >KK3, t.k. 0,02 c .8 + 
0,02 c ,2 <e. 

Ha 0wr.15 npMBeAena 6noK-cxeMa BMC Kn 
030, c noMou^bio KOTopoH peannayroTCB 
4)yHKUMM cABMroBoro perMcrpa 25, CMeTMMica 20 
h cxoM ynpaaneHMfl 231 234, 241 244 Ha 4>*r.6. 

BUC K(l 030 coctomt M3 32-x 
HeTbtpexKaKanbHboc ananoroBbix 
AByHanpaaneHHbix KnioMefl HanpnjKeHMp 51 (ABa 
p-KaHartbHbix m ABa n-KaHanbHwx 
MOn-TpaH3MCTopa) c UH<t)pOBbiM ynpaB/ieHMeM. 

BUC paooTaeT cneflyiomMM o6pa30M. (IpM 
Han mm mm pa3peiuaK)i4ero noTeHi^wana Ha BXQAe 
52 (norMHeacafl eAHHi<ma) c ksukawm 
nonowcMTenbHbiM MMnynbooM, nocTynawiAeM Ha 
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BXOA 53 no 3aAH8My C^pOHTy, npOMCXOAMT 

3anncb wmfcopMauMM co oxoAa 54 b perwcTp 

CABkira 26 H BbJBOA MHCfcopMaLJMM c BbixoAa 56. 

riocne 3anonHeHn« pervicTpa cflsura 26 
noTe h ijnan b h h m CMmanoM nonoxcvue/ibHoW 
nojiflpHocTM 57 nponcxoAMT nepe3anncb 
MHc^iopMaLiUM H3 perncrpa cABura 26 b 
6ycj)epHbiR perntrrp 27. Ha aHa/ioroBue exoAbi 
59, 60, 61, 62 noflaeTcn HanpaxeHue, kotodob 
KOMMyTupyeTCfl Ha BbixoAbi KnioMePI 51 b 

COOTB8TCTBHM C MHCfeopMaLlUefl, SanMCaHHOft B 

6y4>epHOM perwcTpe 27, u coctobhmbm Ha 
BXOflax ynpaaneHMfl 63 n 64. npeo6pa30BaT8Jin 
y dosha 65 cnyxaT Ana cornacoflaHUfl co 
BxoaaMu aHanoroBux AByHanpaanaHHwx 
KniOMeS 51. BMC Kn 030 APn*Ha 

CtyHKUMOHMpOBaTb B COOTB8TCTBM14 C 

KOM6nHa4kinMn bxoahhx CHroanoB, 

npMBBAeHHblX B TB6/1.1, 2. 

Ha 4>mi\ 16 m 17 npuBOA&Hbi oniopu 
MMnynbcoB HanpaxeHMfl axoAHbix cumanoB, 
noAaBaewbix no tunHe ynpasneHMfl Ha 
cooTBeTCTByioi4Me BbixoAbi BMC Kn 030. Ohh 

nOCTpOBHbl B COOTBeTCTBMH C Ta6n.1, 2 M 

HeooxoAMMbi Ann a)opMkipoBaHMB 
3neKTpnMecKnx curHanoB ynpaaneHMa crpoKaMn 
m cTon6MaMM >KK3 b cooTBeTCTBUM c 4)nr.12, 14 

O00TBBTCTB8HH0. 

3niopbi HanpflxeHnfl b tbmbhh© KaApa 
3anncn AnR 3/18M8HT08 aicpaHa 111, 121. 131, 
141 h 132 noKasaHu Ha 1 , npwHBM anrcpbi 

111", 12V, 13V, 141\ 132' COOTB8TCTByiOT 

>KK3 c C>KK, a aniopbi 111", 121", 131". 141". 
132" >KK3 c H>KK. CBemoe cocTOflHue 
HHAHKaTOpHbix sneMQHTOB b T6M8Hkie norm 
tcaApa ooosHaneHo wTpuxoBofl jiMHMefl h 
i4M(t>poH 1 , a TeMHoe cocroflHMe uwfcpofl 0. 

PaccMOTpMM Tenepb re bo3mo)khoctm, 
KOTopbie MoryT 6brrb peann30BaHbi b HacTonLi^ee 

BpBMfl B T6J1BBM3M0HH0M BBpMaHTe IDKKfl. 

Ann nXKfl c C)KK Tuna OKKM-170 
B03MOK8H sapnaHT KapMaHHoro TaneBMsopa co 
cneAyKDiUMMn napaMSTpaMH: 

Pa3Mep M3o6paj*ceHMfl, mm 2 80,60 

Mhcjio crpox 192 

Mhcjio cto/i6i^ob 256 

UJar snexTpoAOB crpoK h cron6MOB, mm 0.31 

KoHTpaCTHOCTb HG M8HB8 10 

BpeMA 3anncn crpOKM b pemcrp, mkc 64 

BpeMB 3anncM ctpokm Ha aicpaHe, mkc 128 

Tun paasepTKM MapeccrpoMHafl 

Mmc/io rpaAaijHfl apKOc™ 7 

HacroTa no/iefi, 50 

MacTcra KaApoB, l"n 8,33 

Mhcjio nonefl b KaApe 6 

HacroTa nocryn/ieHMB AaHHbix, MR* 4 

Tun BMC ynpaaneHMfl Kn 030 

Mucno BMC CTpOK 6 

Mmcjio BMC CTonCuoB 8 

Ann nmw c H>KK Tuna >KK 1391 BosMOxeH 
BapnaHT KapMaHHoro TeneBM3opa CO 
cnaAyioiMMMM napaMBTpaMH: 

, Pa3MGp M306pa)KeHMfl, MM 2 40.30 

Mucno crpoK 96 
Mmcjio ctoji6i|ob 1 28 

UJar 3/iBKTpoAOB crpoK m cTon6uoB, mm 0,31 

KOHTpaCTHOCTb H8 M8H08 6 

BpeMfl 3anncvi crpOKM b perucrp, mkc 64 

BpeMP sanncM crpoicn Ha SKpaHe, mkc 384 

Tun pasBBpTKM MepeccrpoMHafl 

Mucno rpaAaLj.ua bdkoctm 5 

Macrora ncnafl, ri\ 50 

MacTora KBAPOB, 6,25 

Mhc/io noneH b xaApe 8 

HacroTa nocryrweHMfl AaHHbix, Mfu 2 
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Tun BMC ynpaaneHHfl KH 03O 

Mwcno BMC ctdok 3 

Mmcjio BMC CTon640B 4 

KoHCTpyKHMfl )KK3 c CKK (H>KK) npuseABHa 
Ha <twr.18. riocKonbKy KOHcrpyKTMBHo 3th abb 
5 Tuna >KK3 noAO^Hbi m oTnnHa»0TC« TonbKo 
pa3MepoM noAno>KeK n mhc/iom BMC, to 
OTXiMMaioiUMecn napaMeTpu >KK3 c H>KK 6yAeM 
AaBaTb b onncaHMn b cko6k8x. 

>KK3 21 BbinonHflioTCB M3 cnoxeHHwx 
10 KpecT-HaKpecT creKnflHHbix noAnoxeK M3 creicna 
c pa3MepaMH 88.68.1 mm (60.48.1 mm). 
HennocKocTHOcTb noAno>KeK oaho 

H HTep$6H LJMOHHOd KOJlbl^O Ha 6838 10 MM. 

BnyTpeHHHe CTopoHbi noAno^ceK cHaG>KeHbi 

ynpaBJIfllOlAMMH 3/TQKTpOAaMH, BbinOJlHfleMUMH 

15 MeTOAaMM cTaHAapTHofi (|)OT0/iMTorpaQ>nM no 
npo3pasHbiM anetcTponpoBOAniAHM cjiobm 
In 2O3. SnexTpCAbi pacnonaraiOTCfl BAonb 
AnnHHbix ctodoh noAnojKOK c waroM «0,31 mm 

M 3830POM 0.05MM. PaSBOAKa BblBOAOB Ha 
K0HT8KTHbl8 njlOlHaAKH (Kll) Ha 06e CTOpOHbl 

noAno)KeK Hepe3 oamh c ujaroM 0,62 mm, t. e. 
Ha oflHy cTopoHy BbiBOAflTc« MSTHue HOMepa 
3/ioKTpoAOB, a Ha Apyry»o HeneTHbie. Pa3Mep Kn 

0,62#1 MM. MMC/IO 3J18KTP0A0B CTDOK 192 (96), 

CTon6L\OB 256 (128). Pa6wee none >KK3 
25 80 *60mm (40.30). 

CnoKeHHbie BOBHyrpb onejcrpoAHbiMH 
cTpyKTypaMii noAnoxxw, c noMomwo 
HanbineHHwx Ha OAHy M3 hmx b bmab tomgk 

AMOJieiCTpHHeCKHX CTOflOMKOB BWCOTOfl 1,5 MKM 

(3,5 mkm) m AnaM8TpoM 0,2 mm o6pa3yiOT 
paBHOMepnbifl 3a3op okojio 2 mkm (4 mkm). B 
3a3op bboamtcsi jkmakhR Kpucra/in Tuna 
>KKCM-170 PKKM-1391). KOHCTpyKUMfl >KK3 c 
C>KK ooecnennBaeT c^opMnposaHne y Hero 
BHyTpBHHeR naMATM, T.e. )KCKM-170 oSnaAaeT 

CBORCTBOM COXpaHflTb npH06peT6HHOd B 

pe3y/ibTaTe anejorpHMecKoro bo3A8(1ctbmp 

C0CT0flHH8 (J1MOO CB8Tn08, nMOO T8MH08) 

AOCTaTOMHo AnHTenbHoe BpeMB (no KpaRneft 
Mepe Ha BpeMn cyiAecTBdHHo oojibiuee, neM 
AnnTejibHOCTb KaApa) npn chathh cHmana 
40 B036y>KAeHMfl. 06a Tuna XK3 paooTaioT b 

n0flflpM3OBaHH0M CB8T8 C HCn0Jlb3OBaHH8M 2-x 

nonflpoMAOB. 

YnpaBJieHHe coctohhm8m npospaMHocTH 
>KK3 npoH3BOAMTCfl c noMOU^bio CX8M 72 - 6MC 
Kn 030 "KoMMyTaTOp", pacnonoxeHHbix Ha 
nonnKopoBbix nnaTax 73 c Luneflc^MM 74. BMC 
BbinycxaiOTCfl b 2-x moam c^mca i^nax: 
KopnycMpoBaHHOM Tr3.089.036 TY w 
oecKopnycHOM Tr3. 089.037 TY. Ka*A3fl BMC 
Kn 030 paooTaeT Ha 32 BWXOAa, npw stom 
BMCbl CTpOK M CTOJ16408 MoryT paooTaTb 
nonapHO ica^KAap napa Ha seTHbie mtim HeMeTHbte 

CTDOKM M CTOna^bi; T.K. BMC Kn 03O 

ooecneMMBaeT buboa 3anncbiBaeMo^ 
MHctxDpMauMH H8p83 cneijHanbHbiR BbOCOA, TO 

B03MOJKHO MX 0&b8AHH6HM8 DO 

55 COOTBGTCTBy lOU^MM BX0A8M H BblXOA8M 8 

M ^cTact)8Ty ,, . CneAyeT OTMeTMTb, mto nonapHan 
opraHMaai^HB BMC TpeGyoT KOMMyTai^nn mbthux 

M H9M8THblX CTOnGl^OB H CTpOK Ha 

COOTBOTCTByiOlAMX BbiBQaax. Ha 0nr.19 
n306pa)KeHa cnoaceHHaa KOHCTpyKUMB >KK3 
60 (0nr. 18) b BHAe MOflyna n>KK/4 npoeKMViOHHoro 
TUna CO BCTpoeHHblM 05b8KTV1B0M 75. MoAyxib 

npeACTaanflST m ce6« KopooMaTyio 
KOHCTpyKi^HK) c raoapMTaMM 70.70.70 MM c 

pacnanoxeHHbiM BHyTDM nee npoeKUHOHHbiM 

0&b8KTHBOM. 

ApyrMM BO3M0XCHblM npHM9H8HMOM 
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onMcaHHOM comacHo 4>nr.13 cxeMbi ynpaB/ieHMfl 
IDKKfl mo)K6t 6biTb Mcno/ib30BaHne ee b 

MyjIbTMnjieKCHOW JKMAKOKpHCTaJlJIMMeCKOW 

jiMHeflKe b cocTaBe onTMnecKoro npHHTepa 
[Proceeding of the SID v.27/1, 1986, p. 
19-24; naieHt Be/iHKo6pnTaHMM N 2135805A ot 
13.01.1984] 

B 3T0M cnyMae mmcjio ctdok )KK3 
orpaHUHMBaeTCR, Hanpwwep kbk Ha 
MSTbipbMH, a mmcjio CTon6i^oB onpeAerifleTCfl 
pa3peLLieHneM npHHTepa BAO/ib sanMCbiBaeMoB 
ctdokh M3o6pajKeHMfl t tcaK 3to n3o5paxeHo Ha 
4>Mr.20. npuMeHeHMe b fiMHeftKB OKK, 
ynpao/iaeMofl comacHo cxeMe $mM3, 
nosBO/iner npn Mcnanb3oaaHMH OKK Tuna 
>KKCM-170 3anwcbiBaTb CTpoicy M3o6paxeHMfl 3a 
BpeMH t i+t2+t3=48 mkc. 3to Bpewn Aaxe 

MBHbUJe, M6M BpeMfl CTaHflapTHOp 

TeneBH3M0HH0fi pasaepTwi, KOTOpoe paBHO 64 

MKC. 

<t>opMyna 11306 peTeHun: 

1 . naHejib JKM/voKpMcrannMMecKoro 
Ancnne^, coAepacatnaa >KWAKOKpMCTarinviMecKMa 

3KpaH C MHOKeCTBOM SJieMSHTOB M306paxeHMfl, 

KaJKAbi^ U3 KOTopbix o€>pa30BaH nepeceMenneM 
cooTBeTCTByiou^e^ ctdokvi h cooTBeTCTByKnuero 
cTon6L^a m BKfiKwaeT b ce6« jkmakmH KpMCTann c 
AQyMR coctorhmrmm opneHTaunn t nepBoe M3 

KOTOpblX COOTBQTCTByeT TeMHOMy, a BTOpoe 

CBemoMy coctoahkhm xvtAKoro KpMCTa/tna b 
A8HH0M 3/ieMeHTe n3o6paxeHM«, 
MyjibTMnneKCop, buxoa kotodoto nQAWiiOMeH k 
nHcJ)opMai;MOHHOMy exofly CABMroBoro pemcrpa, 

BblXOAbl KOTOpOrO COBAHHeHbl c 

HH4>OpMat4MOHHblMkl BXOAaMU COOTB6TCTByK)lMHX 

3/ieM6HTOB ynpaBJieHun nponycKaHneM nepBofl 
rpynnu, BbixoAbi KOTopwx coeAHHeHW c 

COOTB6TCTByK3LUHMH CTO/TCL^aMU 

xnAKOKpucTannvmecKoro SKpana, AeuiMtfcpaTop, 

BXOA KOTOpOrO O&bOAHHeH C BXQAOM 

0AH0Bn6paTopa m flanflercfl bxoaom cvimana 
napeicntOMeHMR nonet* ynoMRHyTOfl naHeriM, 

BblXOAbl AeUJ^paTOpa COeAMHBHbl c 

ynpaBnntomnMn bxoa3mh MyjibTvinneKCopa, 
reHepaTopa TaKTOBbix nMnynbcoB, bhxoa 
KOToporo m BbixoA oAHo&M6paTopa coeAMHeHbi c 
BXQAaMM aneMBHTa H, BbixoA kotodoto 
noAKntOMBH k axofly pa3peujeHMH cMHTbiBaHwfi 
cABuroBoro pernor pa m cxeTHOMy exoAy 

CMBTMHKa, BblXOAbl KOTOpOrO nOAKJIKMOHbl K 
HH0OpMai4HOHHbiM BX0A3M COOTBBTCTByiOlAMX 

3/i6mbhtob ynpaaneHun nponycxaHVteM BTopofl 
rpynnbi, BbixoAbi Koropbix coeAUHBHbi c 

COOTBSTCTBytOU^MMH CTpOKaMM 

jKHAKOKpncTaxuiviHecKoro 3KpaHa, 

OTflMMatOmaHC^ TOM, MTO B H88 BBOABH 

npeo6pa30BaTenb KOAa. BXOAbi KOToporo 
flBiiRiOTcn napannenbHbiMH bxoabmh AaHHbix 
ynoMRHyTOft naHe/iM, a BbixoAbi coeAHHOHbi c 
MH<$opMauwoHHbiMM bxoasmh MyjibTMruieKcopa, 
ynpaanaioinne BXOAbi aneMeHTOB ynpaaneHHn 
nponycxaHHeM nepeofl n BTopofl rpynn 
o&beAMH6Hbi b muHy ynpaB/teHMR coctorhmom 
opneHTaL(Mn >KMAKoro KpMCTan/ia ynoMHHyTOfl 
naHann. 

2. (laHerib no n.1 , or/iHMaioiijaRCR tbm, mto b 
cocraB jkhciko Kpw CTa/uiMMecKoro 3KpaHa bxqamt 
cerHBToaneiapMHecKviM jkmakmA Kpucrann. 

3. naHe/ib no n.1 , OT/iHMaioiiiaRCR tgm, mto b 

COCTaB >KVtAKOKpMCTaJUlMH8CKOrO OKpaHa bxqamt 
HOWBTHMeCKUM )KMAKMM KpMCT 8X1/1. 
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4. Cnoco© sneKTpoHHOfl aApecaqMH 
rpaAaunW ypoBHS ceporo AByMepHoR MaTpnuu 
crpoK m CTon6i^OB naHenn 
)KMAKOKpMCTannwMecKoro A^cnnai?, coctobimuR b 
ynpaaneHun BpeMBHHbrx KO304)HL^neHTOB 
3anonHeHMP caembiM cocTOWHueM KaxAoro 

MHAHKBTOpHOrO 3J18MBHTa 

)KMAKOKpkicTaruiiiHecKoro sxpaHa 3a KaAP 
BocnpoMSBOAMMoro H3o6pa)KeH mr nyTeM 
nocneAOBaTenbHoro nocrpOHHoro cKaHnpoBannfl 

BCeX MHAMKaTOpHblX 3JieM6HT0B B IO)KA0M M3 

nepuoAQB noneft, cccraBriRiOLAnx ksap, c 
OAHOBpeMOHHoft napajuienbHo^ noAase^ 
3HaH9HHA K&)KAoro pa3p»Aa b abommhom koaq MX 
rpaAaijMfl ypOBHR ceporo N A 22° ♦ B22 1 + 
C 2 2 2 + + D22 n . OTnnMaK)iAMRcR TeM, mto 

3anoriHfttOT MHAHKaTopHbie sneMeHTbi KaApa 
paBHbiMM no AnnTenbHOCTM nepnoAaMM nonei^, 

COOTBeTCTBytOimiMM CBeTflblM COCTORHMRM 

KMAKoro KpucTanna, nocneAOBaTeribHO b 

QAH03H8MHOM COOTB8TCTBHM C MMCHOBblM 

3HaM6HM6M rpaAauM^ ypOBHR ceporo, 

BblpdJKeHHblM B OAMHMHHOM KOAB N Ai1° + 

B 1 1 1 + C1I 2 + + Di1 n , HaMMHafl co CTapiuero 
pa3p«Aa (A 1, B 1( C 1t n A 2 , B 2l C 2 , 

KOOCjxfeULJUeHTbi COOTB6TCTB8HHO eAMHMMHOTO M 

ABonMHoro koaob). 

5. Cnoco6 anexTpOHHoA aApecai^MM naHenn 
cerHGTOsnein-pMMecKoro Cncra6nnbHoro 
jKHAKOKpMCTajuiMMecKoro AMcnnefl, cocT0flii;Mfl b 
oAHOBpeMeHHOfl noAaMe nocneAOBaTenbHocTM 
HecKOJibKMX MMnynbooB HanpRKeHMR saAaHHofl 

ATlMTeJlbHOCTM H3 CTpOHHbie Id CTOn6L^OBbie 

snexTpoAbi MaTpkii^bi xviAKOKpvicTariniiMecKoro 
AMcnnen, npn^oM nocneAOBarejibHocTvi 
MMnynbcOB, noflsnflfounnecfl Ha Bbi6paHHbix 

3J16MeHTaX M306paxeHMR, HaXOARU^MXCR Ha 

nepeceMeHMRX Bbi6paHHoro Ha6opa a/ieiapoAOB, 

COABpXMT B33MMHO CKOMneHCMpOBaHHbie 
nO/lOKMTeJlbHblfl H OTpML^aTenbHblfl KpVITMHeCKVie 

HMny/ibCbi HanpwceHHfl c npon3BeAOHneM 
aMnnMTYAbi U Ha AnmenbHocTb % oo/iboiMM, mom 

KpHTMMeCKaR BejlMHMHa, BblHy)KAaK3U4aR KMAKMft 
KpMCTaiUl 0>HKCMpOBaTbCfl B OAHOM M3 f^yX 

6ncTa6nribHbix coctorhmW, b to BpeMR, KaK 
nccneAOBaTe/ibHocTvi MMnyribcoB Ha bcox 

HBBblOpaHHblX SJieMOHTaX H3O0pa)KeHMfl 

coAepxaT ToribKO saaHMHO cxoMneHCMposaHMbie 
no/ioxMTertbHbie m OTpvu^aTeribHbie 
noAKpHT MMecKMe nvinynbcbi, oT/ivmaioi^M^cfl 
TeM, mto npw ynoMRHyTofl OAHOBpeMeHHoW 
noAaMe nocneAOBaTe/ibHOCTM nMny/ibcoB 
napMOAMMecKvi noflaioT Ha Bbi6paHHbie crpoMHbie 
n cTon6i^OBbie aneiapoAbi KOM6MHai^nn 
nMnyrtbCHbix nanpRXceHH^ aMnnnTyao^ 0; + V; 

2V B TBMBHM8 TpeX C/ieAyiOLl^MX AP>T 33 APyrOM 
T3KTOB AHVITeXIbHOCTbK) t T3K, MTO 

nocneAOBaTexibHOCTb HanpnxeHMO, 
noRBJiRtou^aRcn Ha nepeceMeHMRX Bbi6paHHoro 
Ha6opa djioKTpoAPB, coa8P>kvit HMnynbCbi 
aMruiMTyAOfl +3V; -3V; +V win +V; -3V; +3V, b 

TO BpOMR, K3K nOCJieAOBaTeJlbHOCTH MMnyribcoB 

Ha Bcex H8Bbi6paHHbix aneMBHTax M3o6pa>KeHMfl 
CQAepJKaT HMnyjibCbi awrmHTyAofl +V; 0; -V win 
-V; 0; +V, tao 3V ^ U, npMMeM nocne Bbioopa 
nocneAHefl crpoKVi >kmako Kp ncTann hh bcko ro 
3KpaHa Ha ace 3neM6HTbi M3o6pa)KeHMR 
OAHOBpeMBHHO noA8K)T MMny/ibc HanpjoKeHMfl -V 

AnHT6J1bHOCTbK> t AHR KOMn9HCaqHM MMny^bCOB 

+V Ha BbiGHpaeMbK sneMeHTax M3o6paxceHMn. 
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